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Table 1 Main parameters of induction heating coil

Parameter Value Parameter Value
Size of TAl/mm 100x50%2 Size of coil/mm 92x36%6
Size of AA6061/mm 100x50x4 Cross sectional area of coil/mm 6x6
Size of conducting magnet/mm 80x10x%8 Distance of coil and titanium plate/mm 3
Current frequency/Hz 76000 Current density/(A-m™2) 2.4x107

®z2 MBS

Table 2 Material parameters

Material Temperature/ Density/ Poisson Coefficient of linear Elastic Yield strength/
ateria
T (kg'm™) ratio expansion/107° C modulus/GPa MPa
700 4550 0.33 1.02 97 115
800 4550 0.33 1.02 97 55
TA1
900 4550 0.33 1.02 97 31
950 4550 0.33 1.02 97 20
100 2700 0.33 0.17 69 180
200 2700 0.33 0.4 65 111
AA6061
300 2700 0.33 0.7 58 47
400 2700 0.33 0.95 52 12

643.139 689.069 734.999 780.928 826.858 143.351 144.745 146.138 147.532 148.925
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Fig. 3 Temperature distribution diagrams of plates in simulation: (a) Titanium plate; (b) Aluminium plate
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Fig. 4 Temperature distribution diagrams of plates in induction heating experiment: (a) Titanium plate; (b) Aluminium plate
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Table 3 Chemical composition of TA1 (mass fraction, %)

Fe Si C N H 0 Ti
0.15 0.1 0.05 0.03 0015 0.15 Bal

F4 HEEAA6061 LT RS
Table 4
fraction, %)
Cu Si Mg Zn Mn Cr Fe Ti Al
0.15 0.6 12 025 0.15 02 0.7 0.15 Bal

Chemical composition of AA6061 (mass
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Finite element simulation and experiment of
induction heating heterothermal rolling of Ti/Al composite plate

XIE Hong-biao, CHEN Nan, LIANG Shu-jie, YU Ji-rui, YU Chao, XIAO Hong

(National Engineering Research Center for Equipment and Technology of Cold Strip Rolling,
Yanshan University, Qinhuangdao 066004, China)

Abstract: In order to solve the problem of uncoordinated deformation of Ti/Al in composite rolling, the
experiments were implemented on the process of electromagnetic induction heating and rolling, titanium and
aluminum were rolled and combined under the temperature difference above 600 ‘C, and the effects of plate
temperature and reduction rate on deformation compatibility and bonding strength of Ti/Al composite plate were
studied with finite element simulation. The results show that, when the heating temperature of titanium plate
is 750-850 C, the reduction rate is 30%-48%, the deformation coordination of titanium plate and aluminum plate
greatly improves with the increase of heating temperature and reduction rate on titanium plate. When the
temperature of titanium plate is 850 ‘C, the rolling reduction is 48%, the bonding strength of the composite plate
reaches 77 MPa.

Key words: Ti/Al composite plate; induction heating; rolling compound; coordinate deformation; bonding

strength
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